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(57) [Siii^j] 

tgSr>fr-r-5 7iMJ ^?AJR (Fusarium ) cD^^r^yw^ hi^ 
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1 



tES^W•t-5>^i^y ^'i^^m ( Fusarium ) <DMSr7/U;5^ h 

— y v^^^&o^/x(iN^ -z - y v^^Srr^ i o o 

V iX/i-N^ - Z - y v^^/^^^-f-^ t (?:)t:fc'5iS 
fetter :7/!/^ hv^/i^r ^ /^::r=3r>^^— ^'o 

v^;;^;KyuiN • f . sp. y :^ (IFO NO. 5880) (Fusarium oxyspo 
rum f. sp. lini ), :7-y- y r> a . v^j^tK/ua • f. sp. 20 

^ :^{\V^ NO. 4468) (Fusarium oxysporum f. sp.bata 
tas), :7f-y rj^A . ;^:^riX;^^>'UA • f.sp. ::^-<^7A(IF 
0 NO. 4471) (Fusar i um oxysporum f . sp. niveum) ^ :71^ y 
• :^^'^y:Aif.j\.j>. • f . sp. ^ ^ ^ y ^f^AdFO NO. 6 
384) (Fusarium oxysporum f . sp. cucumer inum ) , "7*^- y 

A • • f. sp. ^ a (|F0 NO. 770 

6) (Fusarium oxysporum f. sp. melongenae ), 7f-y^?iN 
• v-j^/KyUi^ • f. sp. T t°(IFO NO. 9964) ( Fusarium 
oxysporum f. sp. api i) . :7-y-y • -^^-y^^i^jvh. • 
f. sp. fc"^ (IFO NO. 9971) (Fusarium oxysporum f. sp. pin 30 
\)'BtM'7^^) ^J>^ • :d-=^rv^;^2K/UA • f.sp. 7^?S/y::c: 
(IFO NO. 31180) (Fusarium oxysporum f. sp. fragar iae) 

ft 1-4 (0\i^^i\.tAz.w^(0'7 h '>/ur ^ y ii? 

1 ) S?*Off^ETT'T-9^ K y i\^^mi:mt a -<!r h 

2) S^pHJ14. 0 — 1 3. O. SiSpHflS, 5T-fc 
9 ; 

3) 3c^a«li:2 0-5 or. Migi^SH 3 0 - 3 5 *C 

4) y^—^<—Ty^:^2 00 pE^m\^^fz^J^^^^mX- 
m^\^fz.m^. $>^F»{i*?)l 0 6. 0 00 (1 0 6kD 
a) TfcSo 
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h v'/U JJ v>>'2fct>'/Xli7/U^' h -^/l^N" - Z - y 

^ v'^^-- ^iSrHmxi-S w i: SriltlS tir^ 6 lEittw 
[if 1 0 1 if 1 IBiJco y/u^ b 'yt'^T 5 y @? 

[0 0 0 1 1 

y ^i^AJR ( Fusarium ) O0^5l5(7):7yi'i7 h v^/ur 5 y ^ 
(0 0 0 21 

r-{4. ^/Un— i: r 5 / mr^^-^ VtzT-r K y -(C-^i^ 
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[0003] T-^ Ky ^t:-g^4&<7:)SS«fet UTii. 
iSiSS^ftr^J^n-r h>/^-7^-^?iJffli-S:frjfe [Chromato 
gr.Sci. 10:6590979)] . •>®&Sr^^^i±'^ci|l^*:Sro 
::^7 ^ A Srffl V > S [Clin. Chem. 28 : 2088-2094 (198 

2) ] . m^^W) [Clin.Chem.26:1598-1602(1980)]. m 

m'-m,i^Rjt^^mmir^:)jm cj jcla is: 620(199 

3) ,^Sg-^|g 16: 33-37(1993)]. hi^ ^ >(^2|iJ 

[Clin.Chim.Acta 127: 87-95 (1982)]. ^^y<ju 
t:-;/-/^g&^fflv^-cSfe^t:^itfe«fii-s;^ffi[Cl in. Chi 
m.Acta 112: 197-204 {m})]fj:t*r^^hnx\^^^^K 

[0 0 0 4] @l*<7)Wi-S#ti (Se. SiJ^s « 

65>«fft:;55JB^^tiTV>S (fi?ij;t«> #^5^5-339 

9 7^^^. #^5p6~6 5 3 0 0-^>k^^. ^^¥2- 
1 9 5 9 0 0^^$g. ^m^S - 1 5 5 7 8 0^<2>^, 
#5Bq^4-4 8 7 4-§-^^. #B8¥5- 1 9 2 1 9 3-^ 
#P^6-4 6 84 6^^«) o ^btC. «S^?R 

mm^^2- 19539 9-^^^. ^^1^2 ~ 1959 
0 0-^^^. #M^5- 1 9 2 1 9 3-^^^, mmw-e 

- 4 6 8 4 6 ^{^m) o 

[000 5] r-^ K y ^t^^comitmTtmmii^^^^m 

Ri -CO-CH2-NH-R2 + 02 + H20-^ 
RI-CO-CHO + R2-NH2 + H2O2 
(^4^. RMiryuK-;^^S. R2(;iT^yg?. ^V^N- 

V^So 

1. hi>/UT^ /^;^^rv/^— if : y ^./<>:7-7- 
y ( Gorynebacterium ) R (^<2^^^5 - 3 3 9 9 7 

#^¥6 - 6 5 3 0 0-§-^«) . r;^-</u:¥/^ 
;5^JR ( Aspergillus ) («ltM¥ 3-155780 -g-^ 

«)o 

2. y^/i-iJ' hi//UT:^>^7="^y;«7— if i^'Jg (Ca 
ndida) (#M¥6 - 4 6 8 4 6 -^<2^$B) o 
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3. :7/U:^ h'>yur ^ /^^i-^m : -<:=^v^y ^i^JS 
( Penici Ilium ) mm^4- 4 8 7 4 -^^#)o 

m mm^ 5-192193 ^■{^m 

5. TJi-^/i^]) i^-r-i^ : J.Biol.Chem.239#. 11379 
0-3796M (1964^) 

[0 0 0 6] 

f2:iCi//u=i-><;&Sjg-g'U-C3fe^$tlS [J. Biol. Ch 
em. 261:13542-13545(1986)] » mt^'e^x2\fi^\± 
[J. Biol. Chem. 254:3892-3898(1979)] . ^^^^ 

So ?eoT»S?^60Jt«^/^s»^k^v/^i:'<DSiJfetc: 

S#Stico^Sl^g#m=^fflv^S/^^>^;^i5fcofco b;^>^L. IS 

>^k^>-/^^:^x^l^<7)AD7K^M^^::*f-rsf^ffl^^;lov^t:^l 

pJe>7^^4;I$i^-rv^/^v^o 'ftfe:Sr, #BB^5 - 1 9 2 1 9 3 

y ^^fi^>«¥W#s;5^ V i^:y^m\^mf>^i^^vx\^^^m 
jBi^-rs z^hiy^x^^^ ^rz^< y >'mm(omim^^m 

fi^l^W^-f-Sr t t)T-#/^i\ $btc:r/^:^yi-y >?i-- 

if ^ffl I > s y i^>^\z'^^ bfc^Ktd^ 

b-Ct^^fflb. ;»^t:^t;i>^-rs#*tt;ii5ig:v^i:V>9P«^S 

So 'i^^(Dmm\±mi\L^i^^<^(D^m^j:'^ 

40 y >-^c:>^^i-S4*mt^;0^^Sv^g^mcoB8^;6^'#fci^Tv^fco 
[0 0 0 7] -^e^Ci. l^*^fflV^S5>WiS75^iEM;6-o 

m. m'm^n(o^^m. m-^^w^si^f. ®^co^#^%[t 
bTig^/j:s#*srfflv>/^ttntf. smtt<7)fcs]Ea^c^55^ 

WSrn9*Jii5Tt7iV^StL;65$>So ■^c?:^^ ^ JfcSI^Sril 

^a^^^tt. pii^'&\^t^Htm'&^f\^x\.^t^ 

50 ym:^^i^^—^i:^M\.. 'tnh(0^\^^mhM^\^ 
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10 0 0 8 1 

<h LTiftSW^eSrfii^fc^Sm. :7i^y ^7AM ( Fusariu 
m) coMSr^/i-tJ^ hSz/uy v^>^^il>*/X(i. T'/u^hv^ 

^■r^l^lioyco EP-^S >^1^y^7AJR ( Fusa 

rium ) cofiiS:. y^yi-^ h v^/HJ >^>^>Rt//Xf^. :7/U:5^ 

>^/i-i5^ hiy/i^r^ y^:^:3r>-y-ifS^^iWi- 
ti. :7/U>:^ hS/yUN« -Z- y v>>'-g-^J§:Hfi(i. ^/i-^ 

— y v^^^^uvxfiN^* -z - y v^^?r?jg.ai 0 o 
— 1 5 o*t:^w*5v^T3'-6 o$>Fb1. h ^ i—:/mm 

(i. :7/u^ hiyyi.N« -Z- y (J^T. FZL<hB& 

[0010] ^mm<Dmmn. v ix/ur ^ j^m.-^ 

wuy v?v^t>V3lf;i:7yU:^^ h v-/uN** -z - y i:^:/^ 

p. y (IPO NO. 5880) (Fusar ium oxysporum f . sp. JJri 
i)v 71^y • • f.sp. /<^^j:^(IFO 

NO. 4468) ( Fusar ium oxysporum f . sp. batatas) ^ :7^^ y 

r^A . ::^=3r >^7K/UA • f . sp. ::^^'?i^{IFO NO. 4471) (F 

usar ium oxysporum f. sp. niveum )^ :7-y-y r>A • -^^If^ 
>^ii^)VJ>. 'f.sp. 1^1^ y V :=-^J^ (IFO NO. 6384) (Fusariu 
m oxysporum f. sp. cucumer inum ), :7i^y "^A • 
;:^7K/L-i^ • f. sp. p« o >-y-^ai(IFO NO. 7706) (Fusar ium 
oxysporum f . sp. me 1 ongenae ) ^ y-^V ' 
/UA • f . sp. T fcMIFO NO. 9964) ( Fusar ium oxysporum f . 
sp. api i). y-^V ^M. • :^=3ev^;^7K/UA • f. sp. t:'::^(IF 
0 NO. 9971) (Fusar ium oxysporum f. sp. pini )Rt/:7i^ y 
• ;d-:^>;:^7K/UA • f. sp. y90V=^{\FO NO. 3118 
0) (Fusar ium oxysporum f . sp. fragar iae ) fs: i£<D^^^ 

[00 1 1] ;*:^?gcoFAOD^fi. -m^. TIBc^a 
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1) ^*(7:)??^TT-r'^ Ky -fk-g^^Sr^^tu. a-^h 

2) ^^pHH4. 0-1 3. 0. lEigpHfiS. 5 -trfo 
^ ; 

3) ^SiaSli2 0-5 Ot:. Mii?aa*;i3 0-3 5X: 

4) x:y^^2 0 o p g^fflVNfc<^/u^i§iST* 
Sy^bfcS-^. ^J-^filiiKJ 1 0 6 . 0 0 0 (l0 6kD 

10 a) -efc^o 

[0 0 12] :^^m(0¥ AOTXO^MKm^^^y/^^'^ V 
v^/uy v>:/^t>VXJ±F ZLtl. — xo.oi — 

5 oMS%<t y v^^jSitz/xiiN" -z - y v>>'0. o 

1 — 2 Ofi»%^^^JSfp'C\ 1 0 0-1 5 OrtC^^V^ 

r 3-6 o^^H:^- hij^ u->^*aa-f-5;^feT-M5g^tt 

:^Sl 0 0 Om I C0^?g4'{Ci^yl-=i — 
;^200g, N«-Z-yv>>^10g il^ 

i2 0t:. 2 0^fii:^-v^u—z^^m.ir^:Lt\^X,-:> 

}t^BM't^^\ fi?9xtf. ^J^yU^— >^o. 0 1 — 5 Ofifi 

%. y s^>'j^T>vxjiN« -z-y v^>-o. 0 1 — 2 0 

fiS%. K2HPO4 0.1*4%. NaH2P04 0.1 
fifi%. Mg SO4 • 7H20 0.0 5fi»%. C a C 1 

2 • 2H2O 0.0 lSl:%StJ^ffi^e^=^:^o. 2Sfi% 

^^^-r^^-g^^ (w^b<{ipH5. 6-6.0) ^1 

0 0—1 5 0 t:t:i*5V 3 — 6 0 ^fel:^— h U^-y^^ 
[0 0 13] ^mm(OF AOD(D^m\^m^^^^M\'i. 

mmm. ^mm. mmm. ^(D^co^i^mm^^m-r^m 
^(D^^h^\^^n^i^(Dismxhox x< . mmmti. 

Tl±. Mx,}'£. >/yUn-^, ^^yja^;^^ ^V±V>' 

mmmtvx\±. ^^^-f^^mim. mm: 

;2^^P^<7)F AODtt. yfV^V^y 
40 /I- y v^>^SD^/Xfi F Z L ^^m-t^^^X^m bfc ^ 

fE<D*Jfe-e#e>iXfcF Z LS:W-<O^^JKt u j^sgas 
i: bT^/i-=3— ::^S:fflV^SFZLi&Jfi (1.0%^/u=i 
— 0.5%FZL. 1.0%K2HPO4. 0.1 %N 
aH2P04. 0. 0 5%Mg SO4 • 7H2O. 0.0 1% 
CaC I2 • 2H2OStJ^0. 0 1 % fc:'^ ^ >^ig-&^Kl) S: 

mf^:itt^x^^. mm^\^\*^^mt. :^i:i. o 

0 0m\^\:iifj\^^—y^2 0& (2%) . FZL lOg 
(1%) . K2HPO4 1. O g (0. 1%) , NaH2P 
50 O4 1. O g (O. 1%) , Mg SO4 • 7H2 0 0. 5 g 
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(0.0 5%) . C a C I 2 • 2H2 0 O. 1 g (0. 0 1 

%) S.X/mm^^^2. 0 s (0.2%) -sr^w-r Situs 

(pH 5. 6-6.0) T-*>5, FZLJ#il6ll, m^<0^ 

mi^F ZL ^mM-t^A\ ^'yi'^— j^tN* -z- y V? 

(0 0 14ll§«(4. il^. 2 5~3 7*C. »*L<»4 
2 S-C-t-friPix-S, J#«fi<?>pHtt4. 0~8. OWfiSfflT* 
iff* L< «5. 5~6. Or-fc5„ L.;4^b;i;J5f,^ 

• :*-=^v';^Jl^/i'A • f. sp. y ::^S::icD*#T, 2 0~ 
IOO^FbI. iif4b<(18 0^ffilg«i-Si:. FAOD 
(lai) o z.(o^o\c\.xnh 

it'il^3Z:t4S5^l^iibTB*frSr*fe. j^j^f^. 0. 
IMh]} (pH8. 5) idSgl^^L., Dino-Milll;i 

D - ;^ i^TK iS' n h 7 7 ^• — T-^OiSi-?* r J; t) ffl 
100 151 Ld>L/i;JSf>. *^eqwSfi<}75»f>, FAO 

D(4. ^-f^wssat-A^^i^iPb-r. T-7Y')it^m<Dm.it 

'b-g2^-t--5'b(^t-t--5<. ::(^J;plcLX»p54xfeFAO 

Dtt, T-v Ky'fk'g-ij&wjtfi. !|ttci6S«jww^»frofc* 
i-ii^>-y<i^(omim^^mi-i>mmx\ mmmirmm-r 
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Y- ->/uy ■:^:/jai>VX»i-7yi':5' h -v/wN" - Z - y 'y .^ 

5<. mt><7?«tD®*|5yOS^Mi-5FAOD{4l-^-fitt* 
sK/l'.A • f . sp. y =Eb3l5<OFAOD-SrFAOD-Li: 

1. 

<OT AOT>\^-7J^^ V'yJ^V 'y ^-^R XI /y. 14 F Z 

v?V^t)J/XJ4F Z LSrSm^t U i^/i-^-XSr^^ 
20 h->/uy v?:^^^D«/XI4F Z l^^^X. 

BiS:J#l|-r-5r tt-i t)^j^$tvSo FAODI4, i^Vw 

=1—:^ ^ y i;'i^:RT//xf4N« - z - y 'Ji^^m^^i-— 

^J, t y v>^'St>'/X(4N° -Z- y v^i^Sr 

SiJ/ri::^}— hi? W :7'^aaLTWMb/ci$lt6T-l4^^$ 

m-r^h(ox'h^o 

[0017] 2 . S^6#mttS:05SK!^Mtt 
iO ^^:^5^(DFAOD(4. ^ : 

R' -CO-CH2-NH-R2 + 02 + H2 0 
R'-CO-CHO + R2-NH2 + H2 O2 

(^tt>. Ri|4r/UK— ^aS. R2|4TSy^. i^'^'/-? 
^'irX{4'<7'f^ K^SSr^-t") T-^Sn-5SiJ:;i::*3ft.5 

H. - (CH2) n-X{4- [CH (OH) ] n-CH20 
H (^*. nl40-6<D«|S) -efoi?. R2/55-CHR3 
- [CONHR3] raCOOH (^4>, R3|4a-T5y 
gKMl^^SS, m 14 1 - 4 8 O (DmSn^m-T) "e^^tU-S 

[00181 *^BJ(OFAOD<^#Sg»::^!ri-5JgttSr 

\iXT(om. 1 t^^i-o 

Ml »Si$nfcFAOD-Lro«|fi»St4 

[»1] 



(6) 



{%) 



if^mW-S-l 5 4 6 7 2 



JO 



ti'-y/X'if h>yu N'-Z- 


y 1.67 mM 


100 




1.67 


30.1 


N'-j< f-;U-L-y i'V 1.67 


N. D.*i 


V -V/l.^. U -L- 


'J V 0.02% 


0.24 


'J - L - 'J V? V 


0.02 


N. D. 


FBSA*' 


0.17 


N. D. 


FHS a"' 


0.17 


N. D. 


h «J y -y F B S A 


0.17 


0.62 


h y ^ F H S A 


0.17 


N. D. 



* 1 : «itts$ix-r 



t, fflsa Lfc F A O D W»!K!|tMtt 
[«2] 



IFO No. 



F. oxysporuni f . sp. 



L/V 



I ) 



4468 


batatas 


3.76 


0.228 


16.5 


4471 


niveum 


3.37 


0.340 


9.9 


5880 


lint 


48.6 


13.5 


3.6 


6384 


cucumerinum 


2.26 


0.234 


9.7 


7706 


mehngenae 


4.88 


0.276 


17.6 


9964 


apii 


2.65 


0.169 


15.7 


9971 


pint 


1.92 


0.138 


13.9 


31180 


fragariae 


25.2 


2.27 


11.1 



(0 0 191 *2t;i^$tLTV.5J;5t-x s^^M<ofa 
ODtt, ^yw^ h Wuy i?>'RXf7^uif h v^) 

[0020] 3 . p HStjms*# 

SiipHtt, il^<^FAODS14zl*it mm<D4. tl 40 

mmsm (o. iMy vsfe;&y ^?Ajia«fS (kpb) , 

hV:^-mS^mmRXJ^^Vi^>' (Cly) -NaOHiS 

IE(7)#f^«jSi:: F AO D Sr^O 3 O X)T- 1 0 
yf^-^^^—hVti^, ii^<D*# (3 CC. pH8. 



I*. 0. iMhv:^-m.m^mm. (phs.o) izmmi^ 

fcFAODSr2 0~6 Ot:cD#iiaST-l O^^ra-f ^'^^ 

SlJ^bfc, JifE:trlSfe-eaj^Lfc«S*, *«iq<OFAOD 
O^igpHli, 7. 5 ~ 9.0. J;9$f4b<tt8. 5-e 
(1212) . ^^^ipUmii. 4.0~13.0T'foo 
fe. FAOD»5SRl&tt2 0~5 Ot:, iiFSU< 

li2 5~4 0*C. J:!?*?*L<li3 5*CT-^^J:<iiff 
Vtz (03). 2 0 ~ 5 0 'C-C-fco 

fc. 

[002 11 4 . ;^jffi<^a!i;£ 

A. mmm 

^®7KT-^^i"^r ttcioTiaSJb/Co 4 5inM 4- 
T^y T:^^t:'*y 6 0:3.:^5/ h/m I 

^^Jffi . JRl/eO raM :7 a: / — yu^^^rix^n 1 0 
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0 n \ 0. IM h :^-iK^mm^ (pH8. 0) 

1 m u Rumm^w.^ 0 p. I ^ii^u. ^sst^stK 

T*3. 0ml t-r^o 3 0X.X-2^m^:y^=^-<-V\^ 
fz'ik. 1 O OmM F Z L^?^5 0 1 Sr?^ADb. 5 0 

/ >^fe^<7:^:»'-7-a57t^«fc (5. 1 6 X 1 o^M-^cm-i) 
[0 0 2 2] B.|l*ffi 

19 . g|*Stt^ffiiJSi-^o 



J2 



*o. iM h ^-mm^wM (pH8. o) im I tmm^ 

F z L 1 00 n \ ^^adl. ^^fSiR^ia^ff-eiS^ 
fi^tcffgiju. «)3$s^#5o mm^m^^ i^^mi,mi\^ 

[0 0 2 3] 5 . mm(DfKm. nmtRu^^mit 

(1) i^mo^^ 
70 0. iM hv::^-mjm&mm (phs.o) ^m^m 

-f:tiy^mMmin\Mtfj:^^0\cmuU 3 0t:T*5 

IBCOS 3 {w^-To 

3 ^m-f :^ly<D F A O D - L ffiti^-cO^iff 





im3] 












(1 mM) 


(%) 


(1 mM) 


(%) 




100 


FeS04 


93 


LiCI 


99 


C0SO4 


110 


KCI 


104 


CuCIa 


35 


NaCI 


109 


ZnS04 


11 


RbCI 


109 


AgNOa 


0 


CsCI 


108 


BaCIa 


116 


MgCl2 


103 


HgCl2 


0 


CaCl2 


98 


FeCb 


77 


MnClz 


143 







10 0 2 41 ( 2 ) ^mmwmmcomm 

j^aiSO. imM, -enEA^tilniMi: U/c„ ^^^it4 >^ 



mz^-To 4fc^te'ffc:c>1tl*li> 5 0inM hy;^-J£®S^ 
«^(pH8. 5)\z2mM'J^^:^\^^ V—f^ (DTT) 

[«4J 











(1 mM) 


(%) 


(1 mM) 


(%) 


None 


100 


-b $ ijjw^if K 


96 


PCMB*' 


0 




49 


DTNB*' 


0 


t 


10 




90 


t VaJf^yjUT S. > 


17 


NaN3 


102 




N.D." 


a. a" ->> f'J 


103 




104 




114 




73 



*1 : PCMB. ^^^^'na^cSSSSllZl 
*2:DTNB. 5. 5' (2 

* 3 : ^^ffit^ti* 



m.Af)^hmhM^. FAOOettliPCMB, DTN 
50 S;4SfiS'i«i#SrUTV>Sri:;JS^«$tt5, te*. i> 
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jKliv>^;r;^U-f /i-2mMS:^J!jnL/t5 OmM Mi 
^-*S[S?*i«S5 (PH8.5) Tfc^o 
[0 0 2 51 6 . 

sDs-PAGE ( K'r^ues^-:^ h y . 5^^y 
y<i^^^\t.. ^-^v— y y y r^^ G- 2 5 0-e 

h(Dj^'f'A\'±. *^51.000 (SlkDa) "Cfcofc 
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(l2l4)o ^^'-^'^--^'■^y ^5^;^ 2 0 O p g t;iJ:^>>'yu>5i§ 
"Ct^i. ^^Mn^ 106.000 (106kDa) 

i^hti (HIS) . ^mm(DFAODn=Lmt^x*h^:it 
[00 26] 7 . mm.^. 

y'^y^^mj^m^^mm^zj^'^xmmvfc'^W:. fao 

D{tp I =6. 

[0 0 2 7] 8. ^^(DmMt(Dit^ 

^B^CO F A O D i: ^)AM bfCo 
I«5] 
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1) : 3t:y^7^^ (T.Horiuchi et al.) Agric. Biol. Che 40 
m. , 53(1). 103-110 (1989) 

2) : (T.Horiuchi et al.) Agric.Biol.Che 
tiL, 55(2). 333-338 (1991) 

3) : :7yu^ hix/uN« -Z-U v^vtcM-r^Jtfgtt 

4) : —D-y^i^^ h i//^N« -J^/u^/U y v^>'trS* 

(1) ^^&(Dm» :^^m<DFAOD\^m<D2m(Dm 50 



2 



"E. m ^ m 
m m 9^ u 
m m w ^ 



(2) mmm:^mm(OFAODnmmmtvx^m^^ 
-rn t> #f * b fc F A D ^ s o 

(3) : ^^m<OF AODl-i. hiz/u 

(4) ^^N^y ;2tc«igOFAOD<7)S®7/U^ 
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(5) SigpH. ^ig?fiS. ^05SH^|gfrJ;SBaS : 
loo 2 81 gEjigor.!:<, *^BJO»*F AODIi. 

A O D rop*St4l±TiEC0R^^trS'5V ^r PJ:^ $ ti,?)„ 
R' -CO-CH2-NH-R2 + 02 + H2 O 
-^Ri— CO-CHO + R2-NH2 + H2O2 

(^■f. R'(±r/uK-;^?^S, R2j±T$y^, ^>^^< 

[0 0 2 91 ^^m(OFAOD^T^ V 'J 'it'^^O^m^ 

?am4. ±iB<r)^#sr^fc-t-®ia. en^, pH4.o~ 

1 3. O. U<il8. 5. ffiLai420~5 CC. 

0. l3-=s/ N/ml«±. »*b<ttl~10 0^ 
(0 0 3 01 **l^055^Wfe-ei4, THErov^-ri%ji^ror 

(1) mmtyi^m^±m\zm^<:fjm 
-rs, Mi^mzii^ ±u4<D^m<DmMi^mc^o tz.tz. 

N- (2-t Kadr->-3-;^>'l'3*J7'af/u) -m- h 
/P^ v?>', N, N-v?;^f">'UT:=y V, N, N-i?^^/U 
T=^y^^. 2, A—'y^^tiuysLZ—jly, N — 
N- (2-t Kc3=^->-3-^/l'*:7'n tVl') -3,5 
-'J^ H^->r^y V, N-^f=->'l'-N- (3-;^/L'j1n 



7"otVu) -3, S-v^p'^/ur^y V, N-^^/U- 
N- (2- t Kndr->- 3-;^/l'7f;>^a tVU) -3.5 

gt^T'fct). o-v'r^^i^V, o-hyi^>, 3,3 
-v?T$ v?V, 3, 3, 5. 5-7" 
^'C^i?^', N- (;*yi'^dr->^^-'UT5 

;o 10- (.:a/i^:^^i^;^'^juT y yt)/i^7^=.M -3,7 

So 

(2) gS^<7)?i»»(r£-^<;trm 

^i^itosdis vxi^i$.h±mm^Btitmi-^ zticx 
±U4<ot}m(om'^\zm\:'Xffoo fi.Lfflv^sFAOD 
20 m^^fi^mmm^>^tf)^. 

[00 3 11 *^?^*ffi(4l^i|s|■^^SSr^■<D**fflv^r^f 
\±. *> b7>»c«)«S75i^^ L-fc y i^^zitj'/'jjtt^^ y v'^s 

XIV, y v>/UJ:^^K-<>^5^i/— Izf, 7°nHf— , 

(ftjtLSo mm^&mco^mhm^x'h'o . M^iiTBEH 

[0 0 3 21 ±fEWrr^<, *^?q<Z?FAODI4, «Slt 

■^<i^ %:mM-r^ w i: sr^tf , mMim<DBmti: iri,zmmx 

*>5o hi>'/P/<y >'{C'b«f*^4SrWi-5r 

tA^h. mit^'eifoifxDmmz-hm^X-h^, ^ 
S»^, ^jkLfc^^£fSr-€-w*4, &>i>\i^i±W}fW<Dm 

mm^j:mi^^i^mzm'&itvxiiX^\ 
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[ o 0 3 3 J »5lio@3t'ftiis^KW^S^-efE*aro:frffi 
a -X -> =r^^<D\ >-m-C' t J; t \ JiiE(0 r i: < , 

ffi (2 8 Onnxo^^S. ■> K7^— Kffi. Lowry 

>'<^®3t«'feif) T-»l^i--5 C b t^X% 
[0 0 3 4] :2^^PJIl^fc, ;$:5IBHWF AODSr-^^-f- 

li. *5li^«0FAODi:iif4L< lipH7. 5 — 8. 5. 

J;!9»*U<l4pH8. OO^Wj^/i^fjT^eS,, ^FAO 

wFAODcofi»4. m^^m^nbm^. tmiytz.^. 
ii^t 1 ~ 1 o 0 ^= s/ h/niL mmmn v v :^-m^ 
(pHs.o) ^mt7i<.m<7)^^mizim-i 

9cm<r> r (1) mki\^m^^m\z.m-5<:Hmi tciE« 
z\,>i-t.mmmw^m^-^i:>^x^'y h ir-rsr i t>-e# 

(00 3 51 

HifeglJ 1 7f-y • ;^dr'>>^5K/UA • f . sp. • V =■ 
<OJt# i: F A O D - L <^»S 
1) J§« 
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^J'ix . ;=}-dr->;^;}fyWA • f. sp. • y= (IF0N0.58 
80 ; Fusarium oxysporum f . sp. I ini ) Sr F Z L 0.5 
1.0%, y VSS";*^ 'J'AO. 1%, 

y ^- h y 0.1%, WMi-^^^-'y^J^- 0.0 

5%, ifi-f(i;^/'Wv'^>A 0. 0 1%. ^ h^=¥x O. 
2%Sr^Wbfcl&lffi (pH6. 0) 1 O LtCflSMb. v'-t' 
-7r-^>'^?-^Srfflv^Tii«*2L/^^, «#jS*4 
O 0 r pmW*#T-2 8*0, 8 O^ra«?^i»«bfco « 

;o 2) ^nmn^m: 

«*^2 70 g (SS*) S:^ 2mMroDTTSr^tf, 
O. 1 M h y ^ (pH8. 5) 8 O 0ml 
fflb, Dino-Mill(rJ;i9 0*;f^^®#b/c„ ^«!=fS5r 

9, 5 0 0 r pmx-2 04>raiis-i:^^>BSb, 
mm&mmi) ^wsmw.t\.x^ wf'<r>-)5m.xmsi 

3) «M 

20 mr. m^tm^) ^m^. m-t^i^m ux:, 1 2, 

000 rpm) L,X^^^i-$':^y<^^^^VtZo $ 5> 
l::, Jbff ira^^ 7 5%«a?ptc:/iS i; 3 tr^o LTftS 

;^7"-y7'2 : i^TK^P-y (^<s/^rfe) 
^^XS/^^l r-#bnfca:®Sr, 2mM<DDTT^^^-r 
-55 0mM hy;^-l£®?M«fS (pH8. 5) (tAT, 
i^jKAirU&i-) iznmU ^ftrofiS[^4 0%=£r^tPiS 
«?SA$rj^*DLfc„ l^ffilfil*j«lr;7'^/Ph3^<-/u- (bu 
tyl-TOYOP EARL) Ittflg 2 0 Oml StADxl-C, /"^-y 

-y^mxm\ is\m^\m.^itmi^i:'owmvtc, 

y7'3 : mA^r h-^yy -i — 

2 5%fiE?cSr#tj-i^«^Ar-¥«'fl:bfc7^::^>'U h 3/-< 
~ju (phenyl-TOYOPEARL) ;^ 7 A(^ig^Uf:i 
®ttiir:5^Sr!S«$-fr, I^Jg«fi*-Cifc}^«, 2 5~0%fi£ 

J^7^y7'4 : %7K^P-^ h^7 7.Y— (*7Aj£) 
mux UfcJStSH^^S::?'^/!' h a /^-/w* 7^(40 %BSE 

-Br, mi^mi&xm^l'tz. ettiii:J>fi4 0~0%a^<D 

DEAE-h3^<— /u (DEAE-TOYOPE 
ARL) tiyJ^ii'aTh'^yy-^—^rf-otz mmWiA. 

50 *^lc-fe:7r^ y>'i'-3 0 OtriS-J^/MfiigSrAsr^io 



-11- 



(12) 



mmw-a - 154572 



21 



22 



tL (0- IM NaCI, 2mM DTTSr^tfO. IMhy 

y^-m^mm (phs. 5) -e¥«^b) . cntcj: 

[00 3 6] nW^^<0\3VW^^^^ h/l-SriaeiC;^ 
V^^o *fcSDS-PAGE ( K7=='^>/i-fiitg&-:h h y 

p"p(7)5>T-»<7)^«^fTofCo SDS-PAGEJi. X- 

— G~2 5 0-e*5C<^ofCo t b'r^-^2}^ 

1) v^ny^T— if^S 

1 2. 5mg/m! -fxj^T—MlkV^ (^>>5^^^tfc) 
roig-^JSESrS 7lCT-3 0^ra>f>'=^^-<-"hU 

2) ffittWfe 

F A O D^iJ;;?S{l)^T(7) J: 9 jz: LTI^Si Ufco 
4 5mM 4-T^ /T^^^t^i; y^WL 
6 OmM N-J^^/V— N- (2-eKn:^:X- 
3 -;^yi-;J^:7"n tW) — m- h/i^-f v^^^^JS 

0 . 1 M h y >^-J^g&*S«*S (pH 8 . O ) 
6^r^-/ h/ml FAOD-Li®S5 



*^coi^y^:=^:y h5>^fi(iS^5 1, 0 0 0 (5 1 kD 
a) T-foofCo ^J\^^mXO. IM NaCI-^^ 

0. IMh y;^-:fi®^®JS (pH8. 5) Srffll/^TtTo 
fcjig:^. Eist^^i-J: 106, 000 (106 

kDa) T-fcofCo ;*:^iSfi?iJ-C^^t$Jb:^cFAO 

[003 71 gljfegjl 2 St-lbe hjfiiWryuy^viftS^^ 
V y A7K^ii^-C'^«¥$^-^. 0-1 o%co®ia-eit«<D 



6 0 /i I 

m 6 O M i 

9 0t:-e5^P^. *Dflftb-CSiSS:<^ili$-frfCo 



3 O M 1 

3 O M I 
3 0^1 

3 O O // 1 

5 O 1/ I 
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^©*-e^fl:Sr imli: b/co 6^::^>yh/ml FAOD 
-L^rSli. ^iSMl <7):^fe-t:'#fcFAOD-L^6^ 
h/mU;!^^^ J: 5. 0 . 1 M h y (p 
H8.0) -C*«RbTPSSbfCo FAODSiJ:^S^S:3 O 
X:T-2 5>PBl-f V=ae^-<— hbfct^. Jii5cD#:/o7^r- 
if^a^JSSrl 0 0 /z IAn;t. 3 O^^CQS 5 5nm^cjo 
tt§p^7t«Sray«b/co r<7);^j*'e»f>n5»^t:ryu:/ 
^^(^)«*i^K^«i:<?:>Ba^Sria7t;i^'ro la'fc^SEtt 

1) yx^y'T—^mm 

1 2. 5mg/ml ^uv^T— ifXIV (>-:/-rtt) 
r(D^?g^3 7*CT-3 0^PB^>f^-^^-<-hb. ^CO *5 

2) SttSlJ^ 

F A O DKJt^\1^^T(0 Xo\Z bTlB®i bfCo 

4 5mM 4-r ^ /T>^^ey 

6 OmM N-3i^yU— N- (2-t: Kn^rv^ 
3 ->^/^7^^ >^o fcVu) -m- hJi^4 v?^^j^^ 

0 . 1 M h y ;^-Jfi^«?S (pH 8 . 0 ) 



3 t: hikmr/uy^^^comitmco 



[0 0 3 8] X 

1 5 Omg^^jx-en^j^bfco :m??<^^ 

b. gtt^y =ir/uy^>-jB[|^^s ^ 

fflv^-ri^:^bfc,t ^<7))»>ft^(i, 24-6%~6 

6 0 I 
6 O /z 1 

9 Ot^T-5 55^P«^Anl!ftbTSJC£;^^$Jh$-frfCo 



3 0^1 

3 0 I 

3 O I 

3 O 0 /i I 

5 0|z 1 
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24 



-"LUmt. |IS£0iJlc^:^STi#fcFAOD-LSr6^ 
h/raU::/^^ct 5. O. l M h y ;^-J^@ggW?g (p 
H8.0) •ClfrJKUTSHSibfCo FAODS/S^JSSrS 0 

1) y^oxr-if*jig 
5 0 o^:=^>> h/mi y^y^y— 

O.IM by (PHB. 0) 



[0 0 3 91 lliSgij4 St^fL-^-^ei/D t:'>igK<oa)^ 
0 — 3 0%O$5[ST-igat(DmJi^ffi^t:-^'=t 



2 5 M I 
5 /i I 
2 0 M I 



NaOHS:«%^5 



<^^. 1 0%hyi5^png^^^5 0/z l*0;tTitl^U 
0*CT-3 O^J-raUBbfcf^l 2 0 OOrpm-ei O^J^Pp^it ^ 

2) st^as^ 

F AO DSiJ^?Sl:i«T<^ l.xmn bfco 

3mM N- (;<7/U7K^iy7<^>'UT^ /i^y^/i^^^^/U) 

6 0:=i-^'> h/ml 

O.IM ^-i^^®?^ (pH8. 0) 

IliiTK-e^SLSrlnili: UfCo 4n-::L5/ h/ml FAOD 
-L^?St*. *:^0iJl(7):;^&T-t#7^cFAOD-LSr4:x 
r^-/ h/mUr/^5J:5> 0. lMhy;^~m^«JiS (p 
H8.0) T-^?RbTPKbfCo FAODS/J:^fS^3 0 

'^^m^W.^S o 3 0^ft<7:»7 2 7nmt^*5tt 

[0 0 4 01 

OD^rffiv^;5T•^ Ky>fb'&^^<?:>5>«fK^l/^>«f;^ffilr 
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4. 4- 

3 0 AX I 
3 0 M I 

3 O 0 ju I 
1 0 I 

mW i§«i&iffiX<^FAODco^M»i:i&«^PB^c7) 

[ m 2 ] FAOD (T^^^tj^ tr <7)Sit ^ mmp Hcomm 
[ m 3 1 FAOD (Dmm^ x-<Dfs\it mmm^s. (d mm 

[04 1 SDS-PAGE ( K7^i//^SS®?-^ h y 
• TKy yyi-r^ K^/ufl;^i3:S)) tr^^^Jt^FAOD 

[HIS 1 r iy^?^^ 2 0 OpgSrfflV^fc^S^yi-'^ii 

lcJ:5FAOD-L (O^J-^fijiffl^^olSm^^-t-i/^ 

[0 6 1 F AOD-LCOKIR^-^:^ hJ^o 
(071 M^fbt: V6imTjUZf^^^<DmS,t¥ AOY^Y^ 

[091 «Sjk-^^i5^n e^-cojftKi: F AODf^ffltc J: 
«9 ^^^Mzmk\\Li^%^h (o^m^T^-t^v 
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